Inhibition of tumorigenicity and metastasis of human bladder cancer growing in athymic mice by interferon-beta gene therapy results partially from various antiangiogenic effects including endothelial cell apoptosis.
We determined whether the IFN-beta gene could suppress angiogenesis, tumor growth, and metastasis of human bladder transitional cell carcinoma. The highly tumorigenic and metastatic 253J B-V(R) human bladder transitional cell carcinoma (TCC) cell line (resistant to the antiproliferative effects of IFN-beta) was infected in vitro with adenoviral beta-galactosidase (Ad-LacZ), murine adenoviral IFN-beta (Ad-mIFN-beta), or human adenoviral IFN-beta (Ad-hIFN-beta) and implanted into the bladders of athymic nude mice. Ad-mIFN-beta and Ad-hIFN-beta were used because of the species specificity of IFN-beta. The transient production of mIFN-beta and hIFN-beta from the infected 253JB-V(R) tumor cells significantly inhibited tumorigenicity and spontaneous lymph node metastasis. Subsequently, the 253J B-V(R) cells were implanted into the subcutis of athymic nude mice, and established tumors were treated by direct intratumoral injection with Ad-mIFN-beta, Ad-hIFN-beta, Ad-LacZ, or PBS. By in situ hybridization (ISH) and immunohistochemical analysis (IHC), expression of hIFN-beta and mIFN-beta mRNA and protein within the tumors was demonstrated after Ad-hIFN-beta and Ad-mIFN-beta gene therapy, respectively. The therapy also induced necrosis in both the Ad-mIFN-beta- and Ad-hIFN-beta-treated tumors. IHC revealed decreased tumor cell proliferation and the sequestration of activated macrophages within the tumors after Ad-mIFN-beta therapy. In addition, the expression of the proangiogenic factors bFGF, and MMP-9 protein (by IHC) was significantly down-regulated by Ad-hIFN-beta gene therapy. Double-immunofluorescent IHC for terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick-end labeling (TUNEL) and CD-31 demonstrated tumor and endothelial cell apoptosis in those tumors treated with Ad-hIFN-beta gene therapy. Tumor-induced angiogenesis, as determined by the microvessel density, was decreased in tumors treated with both Ad-mIFN-beta and Ad-hIFN-beta. These data suggest that the inhibition of tumorigenicity and the metastasis of the 253J B-V(R) cells after infection with Ad-IFN-beta is caused by the inhibition of angiogenesis and the activation of host effector cells.